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Abstract of JP2000076678 

PROBLEM TO BE SOLVED: To compensate a 
tilt between an optical axis and a recording 
and reproducing medium with accuracy. 
SOLUTION: A transparent substrate 9 side of 
an optical disk 1 1 is irradiated with a light 
beam emitted from semiconductor laser 2 
through a beam splitter 3, a collimator lens 4, 
and an object lens 5. The front face of the 
object lens 5 is formed of 1st and 2nd regions 
AR1 , AR2 of mutually different curvatures. A 
recording and reproducing plane 10 of the 
optical disk 1 1 is irradiated with a spot light 
beam from the 1st region AR1 , and the surface 
of the transparent substrate 9 is irradiated with 
pattern light from the 2nd region AR2, and the 
return light reflected and diffracted by each of 
the planes 10, 9a is condensed by the object 
lens 5 again passing through the return light 
path and is emitted on the 1st and 2nd light- 
receiving regions 12, 13 of a photo-detector 7 
via a hologram element 12. Since the return 
light contains the tilt information of the optical 
disk 1 1 , it is possible to detect a tilt omni- 
directionally. It is possible to compensate a tilt 
between the optical axis and the recording and 
reproducing medium with accuracy by 
performing tilt support, etc., based on the 
detection result. 
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(57) [Hft] 

y v$ 3 ^ = y uyX4SW^l^yX5S:IL 

AR1, AR2M^^tttV^o il^WARl^ 
'bftr^** 1 1 Ofl&Aff&S 1 OtC^TKy S£2 

— Sit, *ttW«>BB9 a, 1 0-CR*h^(eJ 

#s 0 




1 

imxm i ] aw*«*E»s£ffi*#raE*w£ 

JJCffld, E»XttS±Ofc«xo*S:Stti-S36tr-/^r 
mE5tSrl*ffli-'6*«t, 

mE**3ft»b«>*tU56*:«rEE*»W±ffitWEaW«lR 
KiHBIt 4:. 

WEE»»*ffii:TOEaWK*<o*ffi^€>«>fl5*«ra 

^$ti5S^(cS^^Tl l <&m-&*±f8.irZ>m l 
Off t , 

«iEaw*tR^*B5**e>©M9**cJ: 0 ME*l*ffl«a> 

[»*:«3] WB«*#fttt, «rEE*ftl¥*ffi**e>^ 
M^ftSrSil^-^SU MEaW*S«>*ffi 

W@Lb-fZ> 2 icEic^ft; t° y * T y ^|6B. 
[«*«4] «iE***»tt, mJE3taB^f>^3t«ra 

» 2 «r*r-r & - £ sr^m t 2 xt* 3 

[f*#Jf 5] flttEaW»«<o*ffi^6«>R0*tt, i!u 

1 - 4 1 «ice«<o* tr » * r 

^89E«l<75««^iiLrHljEa^SSfla»-BS«*L, flu 

1 ^(cE^cCO^ t° 5/ * r y ^lo 

5*«0*K*rttE**#a36^WEE«S±«tff«clH 
*ti-S**lc, SftEa»o*^5*>oioSrHllrEE» 
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2 

S4ffil:B»tL, HuEa»<03t*<0 5*>wte^loSrS(r 

Eaws«o*®tcfiait-r 5 r t «r»*t-rsBi*q( 2 

[»*«8] *JE* * 2/ *T fluE#8ia> 

* -r a * n ^ ^ j» &m 7L 5 r t * t -r 5 m 
1-7 (n\,^-rtifr 1 3S(cE«c^3fe tr y * r y ^ssb 0 

[0001] 

««E»lfc fcttESW^JSCf*:^ b«*S^*fif 5 * tT y 
<o«£ £&fct}ih 5 r £ jfts-e# &3fc tr y * T y :/3SfiKKI 
[0 0 0 2] 

[t^SI] tt*. CD (nw^ hr^^) 

vd (t*^^/^— ^^-r^-f ^(c{-t^^tb6 

* * UTWWSrEftXttSfe+SEftS^SS 
fiT*te, )tr >f ^ ^ Ic^Pf 1 1 * t° y ^ 7 ^ ^ 

*Ky h^^iix^^^^-f^o^Kih-r^J; 

[0 0 0 3] fiflxj*. **0>»jtlg-CE»S£ 
ffi^«5a^fi«^9 35 s «*L, r^9tCjg@LT 

E*S*ffi^tr y ^ry^i6«©*Wc«-LT«< <fc 
iftWiSti:*^ *#y h*3ftsaW**«c»«)A*t 

Hft (OTF) dS*fti-5Ct J: 5^*118 

[0 0 0 4] rco^^<D^/H--^— zK-Ctt. 
(-«m3t*WI*-f 5IB3t^^— K (LED) 

aeit^fr^^^T/u^isijcAftigffl-rsctT*. *t°y 

^0 [0 00 5] 

^^cDE»«S<7>rfi]±^*^b4xT*3 

[0 0 0 6] w^«t o\Cttfa\s^X<Dmu&&V£'tt~Z> 
50 S^>^^ ht-^^^t'fc6o 
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3 

[0 0 0 7] L**U ±E«eS5^^h^-^-Ctt, 3t 
[0 0 0 8] Mic. t£^<o^/u hi*— EfiiS^: 

[0 0 0 9] 

S:jK«i-Sfc«6«c:/j!*Jxfcfc<o-e«)0, assist E» 

*«:BHI*-*-S*tr7^rsx^ft«-C*>or, -hlSftSrJH- 
m-rS3t»t. ±E*«*»fcol*W#*-hEE»W£fln 

[0 0 10] *^6«rtJcJ:ntf. *3tey^7y/g 
ltro*«ilca-LTE»ff*Jttfls:dS«< 4:, 

[0011] a«»«4:E«H*ffi4r#i-5E« 

^7^It'$)ot, ±E3te«r»ttli-63t«i:. -tE 
**36»b^l+tti3t«:±EE»W*Bi:-hEaW**JcBR 
ftt£itZ>Mft^&t, ±EE»S£ffi£±E891S«<o 

*ffi*l-»<5^T* 1 ^«-S-S:^*i-6JS 1 

#a^r, ±EaW£S<30*ffi^e>^J5lf?3t;J-J:»)i:E5t 

^ittSE-f -5r<t(cJ: 0. ±EE»W*lKft:K)«#flMB«r 
[0 0 12] *»36»5«a(c:j:n«, ^fcTs/^Ty^as 

g(o*»i^LtiE^iwsf< «*^a^e> 
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4 

a^^Efts^ffijcBaitsns*^, lotsgs^it 

^ <t icj; 9 , E»S*ffi7&^og|9*«-*fJS-rsS*tU 
[0 0 13] 

(» 1 (DMMcDftm) m 1 737^11 9 «:#flR IT1 1 (DM 
MMM<Dft\i 0 y?Ty7%iW:$:mm^Z> 0 HI 1 lis 

aWS«9Pd1l;iEfi«£ffil 0£S^fc*ig£*pr5# 
[0 0 14] d^S**JC*5V^T, If 2j&»& 

^^1 lffifJId^tt-r^o #»uyX5t'iWS 
Jx5*dSE»lf*Bl 0T-^#tXfi[H]^r^tL^r 
oT£U5ft (^T. 3U<7)jil9ft<hV^) t. %7 4 

3#*o^Aig^6{B!l— a$U Mf-. 

nijFf-r 5r<biaoto^hot h 1 ic^m l s 

0**hoSr5fc«ttJ»7(cKJt^ttTt^»l oS3t« 
2^«1 3(C^iX^n^ft-r-5o 

[0015] ::-e, ^t/yxsii, H2ic/Tt«i: 3 
50 ^i:V^9) ARlt, SlwfW^tft^^ft 
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(£TF, fB20>««£^3) AR2^r^)2o(Dg 

R 1 O^EKKft^TSS 2 CD«« A R 2 (DM&ffi&tf 

[0016] Mi-, « 1 ©f«AR 1 ^jSffiB^JfeT* 
1 l<DE»S±ffil 0£— &£-£3<!:, ^2 60® 
% A R 2 (^^^ffia^S«^® 9 a <Z)*MH!J t ft o Tl^ 

«*iX<5J:5J-, *2©«*AR1, A R 2 

co£- ft *d s K3E £ ;Jx T ^ 5 o 
[0 0 171 ^6Mo^l/^X5lcJ:l)i:, =^!i 
^U>X4^f>^5pff5t0 5*>. SliOflUARl 

S»ES«9£iioTlEftf5±ffil 0tc«/h***y H £ 

[0 0 18] — ±E¥«CO^, ^2C0®^AR 
2T**3fc£n£^i4. H + OjKI|-e**-*-* 5i-, Jfr^-f 
l l 9 a lcitK«*#4/^-yi: IT 

HRItSn, Mi-, II^i9 a T*S»£*L5*; (^2c7) 
M^*) St^JB2^«*AR2-C***n-C*«a 

[0 0 19] »2 0>««AR2£ii«5g««ffi9 a 
[0 0 2 0] SEiC, £l (Dm^cAR 1 T**3t^n5)fe[: 

*ilB2(o««AR 2#W-5-L*^0>-o, ±fB<z>(fi#fflq 

i0icA*hr£ o Lfc^ot, :o7^^MW 
IS»S^ffii 0tSltXfi[HlST$ti5rK'4C6li 

[00 2 1] *n^7^i^6<Z>«ig£r|g3iCg 
»1©S*««1 2i£*:0>*£ffiUWU — ifS&fth 

iico(,>-cj4, &fzfah&^^x<Dft$&fah'?titzmm 
^tx\ ftfom^7\z.mrthtLX\<^n2<n&ftm$Li 
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6 

[0 0 2 2] 5fe««!J*7f4. #1, *2©S*««1 
2, 1 3^-#{k$tlfcOE I Cf t'M^^TV^o 

T**^^ttT*39, Hi-, EI2ic:^Lfcia»S*®l 0 

izttisX7*—*isi'f£titzvtm<Dk£\z. mi<om 

JO [0 0 2 3] *2WS***1 3 SVMCf^- 

m2 0M { 9 7fec7)^^^:^hi^^c7)^:#$T*A 

[0 0 2 4] :ilbW^L// > h a — hiCf4, Hifc 
ifH«l 8-2 3£*fH«2 4, 2 5t»I«$tifc«* 

*&aisiK3a s «K*nTi/^. 1 8-2iit 

S:*^^^vha-hT?jta*SI$tb5t«# OUT, * 

«SE««*4:l^5) Sa-ShlCOV^T, #C5£ (1) - 

20 (4) -e*$n5«*«is«:-rsri:i-<t9, 

-r«-»»«-^Rdc, Tba, Rhg, TfeSr^i-So 



[0 0 2 5] 

Rdc=Sd-Sc -(1) 

Tba=Sb-Sa -(2) 

Rhg-Sh-Sg —(3) 

Tfe=S f - S e - (4) 



if««2 4, 2 5i4. *tt*h^fcBfrfiOii«*a, |3 

«rK3esnr*3 9, ^ (5) , (6) xmznzmn 

&m&~rz>^t\c£*) % SIJEffi-g-aRdc, 0Tba££j& 
30 t6o 

aRdc=aXRdC —(5) 
j3Tba=0XTba —(6) 

^®jtf*Itl2 2, 2 3(4, 8SSHf#aRdc, 0 Tba, R 

hg, Tfefco^-c, ^ (7) , (8) xmzhzms- 

2 coff (J^T, »2 0«3MfcW«*i^5) 

40 RE = Rhg-aRdc —(7) 
TE = Tfe-0 Tba - (8) 

&iC, ^l^H^m^f^-RE^m2^^tU^T 
co<l#S^#P>tt5J^3licov^X, 0 4— EI9 4:#JBL 

[0 0 2 6] m 5 i4, ^ni oia»ff £® 1 o 
ic^uT^e^^r vzfmm 1 to^w^^^r^^s 

50 mW.l*7*STt\>>l3fa\Z.&mZ*£1Zt*\^ II, 12 



-4- 



7 

[0027] frfrzvzmx\ M^o^>^5(D^i(Dmm 
(b) (c^-ri9^> tuissi wi^ia-^si co^ 

[0 0 2 8] 15 (b) ^)W^^L-yX5 

<b, Iij5 (a) (c^-TJ: 9 (C, Si, S2<ZV<*-^P 
1, P 2 i^tcm 1, S2<D^£Uj£12, 13« 

[0 0 2 9] -£tz, 15 (b) (7)ti>b»!/VX5 

!5 (c) (C^J:9(-> Si, S2G0 
/^>P1, P 2 f±*K» 1 , *2<0S3t«S«l 2, 

[0030] wO«t5*JBi, p 

vb-fZk, me^i-^o^, m 5 (b) <z>:Rffi£iE 
jS "0" t LT«tf»#ft»ttftj|»ds»e>ixSo 
[oo3i] ::t% ii««2 4©*B*ott, ^«>8i 
^ff^-Rdc, RhgottJ*u-</KDlt (Rhg/Rdc) 
L< #5<fc 5l-»ft*ttTV^fc*. ^i!)tf*S^2 2a> 

[0032] Z(DX 9 ft^*^ 1 1 <E>fB«S£ffi 

i vR«-e# e>*i 5 s i ^tftsn*m«*R e a* o 

J: 9 itH«2 4©#*I*a*^aRj£LT:l8 
SKD^ISSIttifS^RE^m^^^^M^coL* 

[0 0 3 3] 0 7lt El 5 (b) <Dtt«^fe3ftf* 

^*^1 1 *:7^r/W*rtllC«ftfc»*lw % Si, »2 

ro^-ypi, p 2j&^bi"S«^^Lr^-5 0 
ft. 17 (b) tils (b) tpgcttffi. i-ftfc>*>. * 

[0 0 3 4] ft-r-r i i <7)ie^l?£ffi io*\ EI 8 
( a ) f^-TJ: 9 1:7 /l^fti-ss^r y — k-y >li'J 

fCM<£, (§17 (a) {C^-TJ; l5»S^ffi9±(7) 
[0 0 3 5] — !20/^-yP2li, S^®9 



(5) ftM 2000-76678 

«*©9 a «>«#{Cj:o"C^r(DS2 0R«9 5t03tK^5t 

[0 0 3 6] £fc, ft?^** 1 1^12^^^® 1 0 

as, ins (b) (c^-tj: ^T^^ic^ry 
-KT* hfl]K«< HI 7 (c) fca*i-J:5l^ ffi» 
«£ffi9±0*7K* h*a s ^*rJKAyr*V^y5:«), Si 

>P2I1 Sffi*®9 a^ffl#KJ:oT-t<OS2a>jR!!) 
70 5fe^308as3tetta»<b:*:£ < M&tSthZ ^kk ft57t#>, 

[0 0 3 7] C<7) J; 9 f^S 1 , S 2 (Ds*& — VP 1, P 

2assflr-rs*, ^ti^or, ^ti^is, 20 

[0 0 3 8] Lfc^oT, Si ©IMH<WJ«#RE0>* 
[0 0 3 9] ft^-f 1 iasi*IB«i*|6|^«^^ 

■re, ftt^^r^y^® 1 &t$m$&jj\*nz»m£'<tz> 
i, B4f©mi«BSi9, 2i^e>tBAS*x5*» 
{f^-Tba, Tfe^ft^ i-^/Ki, HI 6 (Ctf LfcfflFffi-^- 
Rdc, Rhgtra«lc:aE{K-f S 0 

[oo4o] t^x\ mts&2 5<Dmmm&&* 

30 *{i-f§-Tba, TfecottJ^JU^</^Jt (TfeXTba) 

U<45J:5(i:K£t5-ir% l l <^fS^ 

S^ffii Otc^LTfttV^r y^ii (0*t*as«if^ 
rv^u^«tt^»b^5«2 0»J|«tB(l#TEas»lc 

[0041] IU9fi. H15 (b) <DlfcmfrhJt7 : << 

i l *rB»IBI**rti»c«Wfca^«c, Si, S2<zvn*- 
yPl, P 2 3&s^ki-S«^«r^LTV^-5o i«, EI9 
(b) fi[U5 (b) irl^Ctfcffi, -T ^^r^.— 755 

40 [0 0 4 2] ^r"^^^ 1 ias^tt^lSj(CjoV^T^^ 

tnii9*i6ij-fli< mmj$±m9±<Dx#y bit&m 

&&mA,X\<^Z>tzlt>, 19 (a) {C^-Ti^i-, no 

P2H, Sfi«ffi9 a(Dlt(aot^(Dl2(Dll9 3t 
0*l»a^(llia^*#<(Hffi*tt6wi:i:*5fe*!), S 

[0043] ^/c. it*?**? 1 1 asi*ni**rtn£*5i^ 
r^tHHi | 9^^ici{g< mm&$im9±.<Dxtfv bit 

&M&&1&/vX^^tc£> s 19 (c) iCTrc-TJ:?^ S 
50 io/^-ypiTOML^\ — *2(0/^ 
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V h f WtC^ffi-T So 
[0 04 4] 1 , S2^^->P1, P 

2 ^il[:#ot, MK)*B*I2§1 9,2 1 

[0 0 4 5] L/:^ot, ^ 2 CO^^Hiff ^-T E <nm 

rtzumwttffii o©«stcote, settf©^^^ 
tug 9 ^col ^-f ^cor^i # (cm v >r ^ 6 fr<Dffin&tfo& 

[0 0 4 6] r^cfc^tc, *jt*»lB^J:Jx«, »i, 

[0 0 4 7] ^LT, Ml «>«JI«m«»RESrffll^r 
x^*^/uhMlE^i££J§M&Lfc9, ftx-r*^ i i 

i/yX5^ffl^T fc, ftlftirSte^-f i l 

[oo48]*t io©*aHti/-f2'e, ytmmz: 
[oo4 9] ^/c, ^nmmm^^y^ryymm, 

z>m&&xfmm&&Lx\,^z>tc*b, m* tzm&vytT ^ 

[0 0 5 0] ft, **16©»tt"Cf4, »1, Sg2<7>£ft 
S«12, 1 3£**xetx4#fflL-t\ 4fi^o(D§:7t 

icte, 04foiBl|B»2 l t'^^SSIim 

t*st»#5 0 *»fll»Tfe«:-tO**«PlBM»*lfil 

1 2 £^ ^TVl^lfiK i"* ^Tfe^l^^ V h a , b 

coE«#filc2#»L-C, 2ffl<7>£3te^i^ > 

[0051] (i2 (ommcomm) *&w<om 2 
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l^t^Iil2i-^:Lfc^U^X5(C{tx.T s HI 1 0 (7) 

[0 0 5 2] Ell OtC^^T, ^1/^X5' Omj® 
tt, ft*CO/h$*|i«rttO«5Z2» (SSl<D«tt) AR 

l' K l ©Mic^t**©** ft*** (SB 2 

<D««) A R 2 ' i(7)2o(Og«^f x.r«^tlT^ 

[0 0 5 3] ^^T% fBl OS«AR 1 SriioT3frrW 
70 1 1 KAlWSftOS S«^®9atM^ 

Sft (fg 2 cDjH 9 ft) »2(Z)fi«AR2t'i*lT 
*«m^7«!j^m$-fr6^liti:^oTVNS 0 MIC. £ 
l co^i^AR l ?rIoT*;r^^^ i i (cAt+i-<5ftcQ 
9 9 SrSiS LK»S4=ffi 1 0 T'RftXtt® 

-e*3te l r u« 7 w^wta $ it 6 mm t ta o r ^ 

5, S2W««AR2' ^IoT3tr^^^ 1 1 iRU- — A 

[0 0 5 4] »6ij|(D^l/yX5' (as^ ^ 
lOWARl' ^»*Sii5*K:iiB2«)«*AR 
2' as*#Ltti*fc«>* ±Eo(t«fBlP^"e***ix 
h^Hfc0>3tflSfE»S£ffii 0 (cA*hr 

r £ (c <fc 9 :7*— 

[0 0 5 5] MIC, Il^tell^iC, HI 4 IC^ 
1^:11, I2^*«12, 1 3a>fc£H*£ix£5te 
«£»«*S a-S hSr«-»ft.SlsIK-ei»*«ia*r-r5 
C <h tci 19 s ^x^f^^ 1 1 ©7^7/U*(filWffl$K 

tt*f^Offl#«*^i-*2 0^«tBfe'§'TE^#P > a 

[0056] ^7t. *mmmm<DytK°vi?Tvs*mm 

[0 0 5 7] j*K H, »2<^3llfi^lBT-tt. 
X5, 5' OBUffiCO^l, i2(D®^ARl, A R 2 , 
AR 1' , AR2' *3*ffi^4feiCL^:»-&*5zE'<^dS > 
50 #*B5^ttlclttJ:^o ^SWittc-r^i:. HxM^r 
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u 

iSSnitmSo g2WS«AR2, AR 

g^AR2, A R 2 ' fi. #»U>X5, 5* CD*4>£fl 

S i o^li:^^ t^ti u y X 5 2 o®l 

[0 0 5 8] Si, »2 0*16*1IB«5#*U>X 

5, 5' -era, ye?**** i i fc#ifti-5«iffi«cjBi f 

S20««AR1, AR2, A R 1 ' , A R 2 ' ZMffc 

4«^*ti6ii-S«BJc, Si, S20SSAR1, AR 
2, ART , AR 2 ' S:*«LTfcJ:V\ £fc. ^3E 

•9, ««tfc<o»*uvX<z>— ffiSrSpJ^-rS-fc-C, SB 

1, I2WWAR1, A R 2 , ART , AR 2' t 
[0 0 5 9] ^1, m2(OHJfe?gffiT*tt. Si, 

3teli^D^7AtS^F«:^:(7?**aiai-SOT% *nX7 
(ifiUMRI^as^) tf^^:^£*i^ 

lit 5 : fc T-^-f ^ni ©B»W *BS l 0 l:^3t 
[0 0 6 0] (I3W^S(DW JSfefC, Jg3<£>H»F2 

«*H-e*>s D in^, hi tm-xtete^-tz 

[0 0 6 1] ill fC*5V>T> *t°y^T 6 

ft U~if 27, 2 8 i:, ^^P^f^/^^y XA 3 0 

^>X4^Wtii/yX3 1^ If— A^Xy y9 3<D 
^kzMWt^t^t^^ 9*4 y9~?9 2^t^I 
1, S20^m§§3 3, 3 4^ix.TM^n, Ztl 
t><D&yt^mm3, 4, 2 7-3 4«#^MM^ 

[0 0 6 2] Sl^S^l — If 2 7hfc, %"r4*9 1 

9, mm&x i o^^tttB-r^w^u— if^ffl^bn 

Tl^o S2<D^gftU— if 2 8f2, $£f-C*9 1 1 CO 
la. 2C0^^^mi-5#^u—if^^ffiV>^>tLTV>5 o 
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72 

^^X3 1ll Si, S2WlWi^U'yX 

5, 5' S(r®35S2owfig*SJc»«$ixrv^ 

fc%7*4*9 1 loawS«9 4riioTfE«S^ffil 0 
±(:a£#£*u fiSlX2(7)/^-y*«r>f^^i 
l cog«^®9 a (cifc««j*#*^^->S:fe-SC<t 5 
lc. ^uyX3i<DiWU^ixTi^ 0 
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